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(54) FILM FORMING DEVICE AND FORMATION OF FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film forming 
device capable of forming a metallic film of high film 
quality at a high film forming rate without giving damage 
to the body to be treated and to provide a film forming 
method. 

SOLUTION: This film forming device is formed of a 
chamber I to be stored with a semiconductor wafer W, 
an organometallic compd. feeding system 15 feeding an 
organometallic compd. to the inside of the chamber I, a 
plasma generating chamber 17 provided separately 
from.? the chamber I, a plasma generating means 21 
applying the electric field to the plasma generating 
chamber 17 and plasmatizing hydrogen introduced into 
the plasma generating chamber 17, many hydrogen 
radical introducing passages 22 introducing hydrogen 
radicals from the plasma generating chamber 17 into the 
chamber and a heating means 5 heating a semiconductor 
wafer W, decomposing the organometallic compd. and 
depositing a metallic film on the semiconductor wafer W. 
The inner wall of the hydrogen radical introducing passage 22 is formed of an insulating member 
to prevent the dissipation of the hydrogen radicals. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[ClainU] Membrane-formation equipment characterized by to provide the chamber which holds a 
processed object, the organometallic compound supply system which supplies an organometallic 
compound into said chamber, a plasma production means form the plasma of hydrogen, the device 
which introduces a hydrogen radical into said chamber alternatively from the plasma of the formed 
hydrogen, and a heating means heat said processed object, make said organometallic compound 
disassemble, and make a processed object deposit a metal membrane. 

[Claim 2] The chamber which holds a processed object, and the organometallic compound supply 
system which supplies an organometallic compound into said chamber, The plasma production room 
prepared separately from said chamber, and the hydrogen supply system which supplies hydrogen to 
said plasma production room, A plasma production means to plasma-ize the hydrogen which 
impressed electric field to said plasma production room, and was introduced into the plasma 
production room, The hydrogen radical installation way which leads a hydrogen radical to said 
chamber from said plasma production room, It is membrane formation equipment which heats said 
processed object, is made to disassemble said organometallic compound, possesses a heating means 
to make a processed object deposit a metal membrane, and is characterized by forming the wall of 
said hydrogen radical installation way with the insulator. 

[Claim 3] It is membrane formation equipment according to claim 2 characterized by said 
organometallic compound supply system being prepared in the upper part of said chamber, having 
the shower head which has the introductory hole which introduces an organometallic compound into 
said chamber, and said plasma production room being prepared above said chamber, and for said 
hydrogen radical installation way penetrating said shower head, and preparing it from said plasma 

production room. . 
[Claim 4] Said hydrogen radical installation way is membrane formation equipment accordmg to 
claim 3 characterized by having the through tube which penetrates said shower head, and the tubed 
insulating member inserted in the through tube. 

[Claim 5] Said hydrogen radical installation way is membrane formation equipment given in any 1 
term of claim 2 characterized by being formed so that the opening area by the side of a chamber may 
become small rather than the opening area by the side of a plasma production room thru/or claim 4. 
[Claim 6] The membrane-formation approach which forms the process which supplies the 
organometallic compound evaporated into the chamber which holds a processed object, and the 
plasma of hydrogen, and is characterized by providing the process which adds a hydrogen radical 
from the plasma of the formed hydrogen to said organometallic compound alternatively, and the 
process on which heat said processed object, said organometallic compound is made to disassemble 
into, and a processed object is made to deposit a metal membrane. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww4.ip... 5/1 



JP,2000-144421,A [DETAILED DESCRIPTION] 



Page 1 ot 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the membrane formation equipment and the 
membrane formation approach of forming a metal membrane using an organometallic compound. 
[0002] 

[Description of the Prior Art] In manufacture of LSI, although wiring is formed on semi-conductor 
wafers, such as silicon, as wiring of such LSI, aluminum and Cu are used and these are 
conventionally formed by mainly forming membranes by the sputtering method. 
[0003] However, in current [ to which detailed-ization of wiring is progressing ], and sputtering, it is 
becoming difficult to obtain wiring of the detailed-ized level demanded, for this reason, CVD 
(Chemical Vapor Deposition) which can respond to detailed-ization - forming wiring using law is 
called for and various examination is made. 

[0004] Organocopper compounds, such as for example, Cu(hfac) TMVS and Cu(hfac) ATMS, are 
used as a membrane formation raw material, this is made to evaporate with a carburetor and it 
supplies in a chamber, and you make it deposit Cu by which the organocopper compound was 
generated by decomposing on it, in forming Cu wiring by CVD, heating the semi-conductor wafer 
arranged in a chamber. 

[0005] However, in forming Cu film with such heat CVD, a membrane formation rate is slow and 
there is a trouble that productivity is low. 

[0006] As a technique which solves the trouble that such productivity is low, it faces supplying an 
organometallic compound and carrying out CVD membrane formation of the metals, such as Cu, and 
the technique which forms membranes while supplying a hydrogen atom or a hydrogen radical to a 
membrane formation side and promoting a reaction is indicated by JP,6-158320,A, and in order to 
generate a hydrogen radical, the plasma generator is used here. 
[0007] 

[Problem(s) to be Solved by the Invention] However, like JP,6-158320,A, when the plasma of 
hydrogen is formed with a plasma generator, there is a possibility of charged particles, such as a 
hydrogen ion besides a hydrogen radical and an electron, also being generated, colliding with the 
semi-conductor wafer these [ whose ] are the candidates for membrane formation, and giving a 
damage. 

[0008] Moreover, although the front face of the film which formed membranes is ruined or there is 
also a problem in the membraneous side that specific resistance is high, with the technique which 
forms a metal membrane using the conventional organometallic compound, it is difficult to fully 
solve the problem of such a membraneous side with the above-mentioned technique. 
[0009] This invention is made in view of this situation, and it aims at offering the membrane 
formation equipment and the membrane formation approach of forming the metal membrane of good 
membraneous quality at a high membrane formation rate by CVD, without giving a damage to a 
processed object. 
[0010] 

[Means for Solving the Problem] The chamber which holds a processed object according to the 1st 
viewpoint of this invention in order to solve the above-mentioned technical problem, The 
organometallic compound supply system which supplies an organometallic compound into said 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/11/2006 



JP,2000- 144421, A [DETAILED DESCRIPTION] 



Page 2 ot 5 



chamber, A plasma production means to form the plasma of hydrogen, and the device which 
introduces a hydrogen radical into said chamber alternatively from the plasma of the formed 
hydrogen, Heat said processed object, said organometallic compound is made to disassemble, and 
the membrane formation equipment characterized by providing a heating means to make a processed 
object deposit a metal membrane is offered. . 
[001 1] Moreover, the chamber which holds a processed object according to the 2nd viewpoint ot this 
invention, The organometallic compound supply system which supplies an organometallic 
compound into said chamber, The plasma production room prepared separately from said chamber, 
and the hydrogen supply system which supplies hydrogen to said plasma production room, A plasma 
production means to plasma-ize the hydrogen which impressed electric field to said plasma 
production room, and was introduced into the plasma production room, The hydrogen radical 
installation way which leads a hydrogen radical to said chamber from said plasma production room, 
Heat said processed object, said organometallic compound is made to disassemble, a heating means 
to make a processed object deposit a metal membrane is provided, and the membrane formation 
equipment characterized by forming the wall of said hydrogen radical installation way with the 

insulator is offered. , • , „ f 

[0012] In this case, said organometallic compound supply system is prepared m the upper part ot 
said chamber, it has the shower head which has the introductory hole which introduces an 
organometallic compound into said chamber, and said plasma production room is prepared above 
said chamber, and said hydrogen radical installation way can be constituted as said shower head is 
penetrated and it is prepared from said plasma production room. The structure of havmg the through 
tube which penetrates said shower head, and the tubed insulating member inserted in the through 
tube can be used for said hydrogen radical installation way. As for said hydrogen radical installation 
way, it is more desirable than the opening area by the side of a plasma production room to be formed 
so that the opening area by the side of a chamber may become small. 

[0013] Furthermore, the process which supplies the organometallic compound which was evaporated 
into the chamber which holds a processed object according to the 3rd viewpoint of this invention, 
The process which forms the plasma of hydrogen and adds a hydrogen radical from the plasma of the 
formed hydrogen to said organometallic compound alternatively, Heat said processed object, said 
organometallic compound is made to disassemble, and the membrane formation approach 
characterized by providing the process on which a processed object is made to deposit a metal 
membrane is offered. 

[0014] In this invention, introduce an organometallic compound into a chamber, and by heating the 
processed object in a chamber, disassemble an organometallic compound and it faces forming a 
metal membrane on a processed object. Since a hydrogen radical is alternatively introduced into said 
chamber from the plasma of the hydrogen formed out of the chamber While being able to form a 
metal membrane at a high membrane formation rate according to the reaction promotion operation 
by the hydrogen radical, a good metal membrane can be obtained without receiving the damage by 
charged particles, such as a hydrogen ion and an electron. 

[0015] Specifically a plasma production room is prepared separately from said chamber, electric 
field are impressed to a plasma production room like the 2nd viewpoint of the above, the plasma of 
hydrogen is formed in it, it faces leading a hydrogen radical to a chamber from a plasma production 
room by the hydrogen radical installation way, and the wall of a hydrogen radical installation way is 
formed with an insulator. Thereby, to a charged particle being attracted by the part which functions 
as a counterelectrode of the plasma production interior of a room, and disappearing, a neutral radical 
goes straight on, without being drawn in, and reaches a hydrogen radical installation way. In this 
case, since the wall of a hydrogen radical installation way is formed with the insulator, it is 
introduced into a chamber, without a hydrogen radical disappearing. That is, a hydrogen radical is 
alternatively introduced into a chamber. 

[0016] * „ t - a* 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to an accompanying drawing. Drawing 1 is the sectional view showing the 
CVD membrane formation equipment which takes like 1 operative condition as for this invention. 
This membrane formation equipment forms Cu by CVD, and has the chamber 1 constituted possible 
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[ nothing and evacuation ] in approximate circle tubed. In the chamber 1 , the susceptor 2 for 
supporting horizontally the semi-conductor wafer W which is a processed object is arranged, after 
having been supported by the supporter material 3. The guide ring 4 for guiding the semi-conductor 
wafer W is formed in the rim section of a susceptor 2. Moreover, the heater 5 is embedded at the 
susceptor 2 and this heater 5 heats the semi-conductor wafer W which is a processed object to 
predetermined temperature by supplying electric power from a power source 6. The controller 7 is 
connected to the power source 6, and the output of a heater 5 is controlled according to the signal of 
the thermo sensor which this does not illustrate. 

[0017] The exhaust air port 8 is formed in bottom wall lb of a chamber 1, and the exhauster 9 is 
connected to this exhaust air port 8. The inside of a chamber 1 can be decompressed to a 
predetermined degree of vacuum with an exhauster 9. Moreover, the automatic pressure control 
valve 1 0 for controlling displacement automatically is formed in the exhaust air way. 
[001 8] The shower head 1 1 is attached in ceiling wall 1 a of a chamber 1 . The raw material 
installation port 12 is formed in the side attachment wall of this shower head 1 1, and piping 13 is 
connected to it in this raw material installation port 12. The source 14 of feeding is established in the 
other end of piping 13, the metal copper compound which is a liquid as a membrane formation raw 
material is sent out from this source 14 of feeding, and this metal copper compound is evaporated 
with the carburetor 15 prepared in the middle of piping 13, and is introduced in the shower head 1 1 
through the raw material installation port 12. The shower head 1 1 has space 11a inside, and has 
many gas discharge openings 16 in low wall 1 lb. Therefore, the metal copper compound gas 
introduced into building envelope 1 la of the shower head 1 1 through piping 13 is breathed out 
towards the semi-conductor wafer W from the gas discharge opening 16. 
[0019] Cu(hfac) TMVS or Cu(hfac) ATMS which is the organocopper compound of a liquid is 
stored by the source 2 of feeding, and a proper means sends out such a liquid raw material to it 
towards a carburetor 1 5 through piping 13. 

[0020] The plasma production room 17 for forming the hydrogen plasma is formed above the shower 
head 1 1 . The hydrogen gas installation port 1 8 is formed in the side attachment wall of this plasma 
production room 17, and hydrogen gas is introduced into the plasma production room 17 through the 
hydrogen gas installation port 1 8 from the source 1 9 of hydrogen gas supply. 
[0021] The curled form antenna 20 is formed on upper wall 17a of the plasma production room 17, 
and RF generator 21 is connected to this antenna 20. And by supplying a 13.56MHz RF to an 
antenna 20 from this RF generator 21, RF electric field are formed in the plasma formation room 17, 
and, thereby, the plasma of hydrogen gas is formed. 

[0022] As for the plasma production room 17, many hydrogen radical installation ways 22 are 
formed so that the bottom wall may consist of upper wall 1 lc of the above-mentioned shower head 
1 1 and may penetrate low wall lib from upper wall 1 lc of the shower head 1 1 . And only a hydrogen 
radical is introduced in a chamber 1 through the hydrogen radical installation way 22 out of the 
plasma generated at the plasma production room 17. 

[0023] As specifically shown in drawing 2 , the cylinder part material 23 of a large number which 
penetrate the shower head 1 1 up and down is formed, the tubed insulating member 24 which consists 
of a ceramic ingredient is inserted in the interior, and the hydrogen radical installation way 22 is 
formed inside the insulating member 24. Flange 24a is formed in the upper limit of an insulating 
member 24. As for the lower limit of the hydrogen radical installation way 22, i.e., chamber side 
opening, the narrow diameter portion 25 is formed so that opening area may become small rather 
than plasma production room side opening of upper limit. By this configuration, while being able to 
incorporate a hydrogen radical efficiently from a plasma production room, the back diffusion of a 
hydrogen radical can be prevented. 

[0024] In addition, for the path of upper limit opening of 25mm and the hydrogen radical installation 
way 22, the path of 5mm and a narrow diameter portion 25 is [ the thickness of the shower head 1 1 / 
spacing of 0.5-lmm and hydrogen radical installation way 22 comrades of the dimension in this 
case ] 20mm. . 

[0025] Moreover, although the perimeter of the inlet port (plasma production room side opening) ot 
the hydrogen radical installation way 22 is formed with the insulating material (flange 24a), the 
conductor (for example, aluminum) which constitutes shower head upper wall 1 lc is exposed to the 
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clearance between the adjoining flanges. 

[0026] In the base of the shower head 1 1 , chamber side opening of the gas delivery 16 and the 
hydrogen radical installation way 22 is arranged concentric circular [ two or more ] or in the shape of 
a matrix so that it may become at equal intervals mostly, respectively. Furthermore, both are 
stationed so that spacing may be buried mutually, and they are introduced into homogeneity in a 
chamber with material gas (organocopper compound) and a hydrogen radical. 
[0027] Thus, it faces forming Cu film in the membrane formation equipment constituted, and first, 
the semi-conductor wafer W is carried in in a chamber 1, and it lays on a susceptor 2. And 
decompressing the inside of a chamber 1 with an exhauster 9, the material gas which gasified the 
organocopper compound raw material of the shape of a liquid from the source 14 of feeding with the 
carburetor 15 is introduced in the shower head 1 1 through the raw material installation port 12, and it 
introduces into a chamber 1 from many gas discharge openings 16. 

[0028] On the other hand, introducing hydrogen gas from the source 19 of hydrogen gas supply in 
the plasma production room 17, a RF is impressed to an antenna 20 from RF generator 21, and 
installation and coincidence of the above-mentioned organocopper compound raw material are made 
to generate the plasma of hydrogen gas in the plasma production room 17. 
[0029] Although the hydrogen ion and electron which are a charged particle are attracted by the 
surface part of upper wall 1 lc of the shower head 1 1 which functions as a counterelectrode and it 
disappears as it is shown in drawing 3 , although the hydrogen ion, the electron, and the hydrogen 
radical live together in the plasma, the hydrogen radical which is neutrality goes straight on, and the 
hydrogen radical of the part corresponding to the hydrogen radical installation way 22 is introduced 
in a chamber through the hydrogen radical installation way 22. Therefore, only a hydrogen radical is 
alternatively introduced in a chamber 1 in the plasma of hydrogen gas. In this case, since the wall of 
the hydrogen radical installation way 22 is an insulating member 24, it is introduced into a chamber 
1, without a hydrogen radical disappearing. Moreover, since the point of the hydrogen radical 
installation way 22 is a narrow diameter portion 25, the back diffusion of a hydrogen radical is 
prevented and it can prevent that a hydrogen radical is collided and exhausted on the inferior surface 
of tongue of the shower head 11. 

[0030] If the material gas which consists of organocopper compounds, such as Cu(hfac) TMVS and 
Cu(hfac) ATMS, is supplied in a chamber 1 as mentioned above, since the semi-conductor wafer W 
is heated at the heater 5 laid underground in the susceptor 2 more than the decomposition 
temperature of material gas, material gas will be decomposed in the front face of the semi-conductor 
wafer W, and Cu film will be formed on the semi-conductor wafer W. 

[0031] The hydrogen radical supplied in the chamber 1 as mentioned above on the occasion of this 
membrane formation promotes decomposition reactions, such as Cu(hfac) TMVS and Cu(hfac) 
ATMS. Therefore, a membrane formation rate rises by existence of a hydrogen radical, and Cu film 
can be formed efficiently. Thus, it is because that a reaction is promoted by the hydrogen radical can 
also make Cu component which is not decomposed to Cu and does not contribute to membrane 
formation able to decompose when not using a hydrogen radical, and it can consider as a membrane 
component. 

[0032] Moreover, since a reaction is promoted by introducing a hydrogen radical in this way, it 
becomes possible to form membranes at low temperature more. That it specifically needed to heat at 
about 190 degrees C when membranes were conventionally formed using Cu(hfac) TMVS or Cu 
(hfac) ATMS can make it fall to about 170 degrees C by introducing a hydrogen radical. Thus, the 
problem of the specific resistance rise by the migration produced when the thickness of Cu film was 
thin is solvable conventionally that low-temperature membrane formation is possible. 
[0033] Furthermore, since only a hydrogen radical can be alternatively introduced in a chamber 1 in 
this way, formed Cu film can prevent receiving a damage by charged particles, such as a hydrogen 
ion and an electron. Therefore, Cu film of good membraneous quality can be obtained. 
[0034] In addition, this invention is variously deformable, without being limited to the above- 
mentioned operation gestalt. For example, with the above-mentioned operation gestalt, although Cu 
(hfac) TMVS or Cu(hfac) ATMS was used as a Cu raw material, it does not restrict to this. 
[0035] Moreover, although the case where this invention was applied to CVD membrane formation 
of Cu was shown, the candidate for membrane formation is applicable if not only Cu but aluminum 
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etc. not necessarily performs CVD by using an organometallic compound as a raw material. The 
approach of forming the hydrogen plasma is not restricted to an above-mentioned approach, either. 
[0036] Furthermore, although the semi-conductor wafer was used as a processed object with the 
above-mentioned operation gestalt, not only this but a LCD substrate etc. should just be the object in 
which a metal membrane is formed by CVD. 
[0037] 

[Effect of the Invention] As stated above, according to this invention, an organometallic compound 
is introduced into a chamber. By heating the processed object in a chamber, disassemble an 
organometallic compound and it faces forming a metal membrane on a processed object. Since a 
hydrogen radical is alternatively introduced into said chamber from the plasma of the hydrogen 
formed out of the chamber and it adds to an organometallic compound While being able to form a 
metal membrane at a high membrane formation rate according to the reaction promotion operation 
by the hydrogen radical, a good metal membrane can be obtained without receiving the damage by 
charged particles, such as a hydrogen ion and an electron. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the CVD membrane formation equipment concerning 1 
operation gestalt of this invention. 

[Drawing 21 The sectional view expanding and showing the arrangement part of the hydrogen radical 
installation way of the equipment shown in drawing 1 . 

[Drawing 31 The sectional view expanding and showing the arrangement part of a hydrogen radical 
installation way in order to explain the principle by which hydrogen radical chisel installation is 
carried out from a plasma production room to a chamber. 
[Description of Notations] 

1 .... Chamber 

2 .... Susceptor 
5 .... Heater 

11 .... Shower head 

14 .... Source of feeding 

17 .... Hydrogen plasma production room 

21 .... RF generator (plasma production means) 

22 .... Hydrogen radical installation way 

23 .... Insulating member 
W .... Semi-conductor wafer 
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DRAWINGS 



[Drawing 1] 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 3rd section 
[Publication date] November 4, Heisei 17 (2005. 1 1.4) 

[Publication No.] JP,2000- 144421, A (P2000- 144421 A) 
[Date of Publication] May 26, Heisei 12 (2000. 5.26) 
[Application number] Japanese Patent Application No. 10-317326 
[The 7th edition of International Patent Classification] 

C23C 16/18 
C23C 16/455 
H01L 21/285 



[Procedure revision] 

[Filing Date] August 23, Heisei 17 (2005. 8.23) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[The contents of amendment] 

[Title of the Invention] Membrane formation equipment 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

The chamber which holds a processed object, 

The material gas supply system equipped with the shower head which has the introductory hole 
which is prepared in the upper part of said chamber and introduces material gas into said chamber, 
The plasma production room prepared above said chamber, 

A plasma production means to plasma-ize the gas which impressed electric field to said plasma 
production room, and was introduced into the plasma production room, 

It has the radical installation way which introduces a radical into said chamber alternatively from the 
plasma of said plasma production room, 

Said radical installation way is membrane formation equipment characterized by penetrating said 
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shower head and being prepared from the plasma production room. 

[Claim 2] ^. _ . 1 . . . A 

Said radical installation way is membrane formation equipment according to claim ^characterized 
by having the through tube which penetrates said shower head, and the tubed insulating member 
inserted in the through tube. 
[Claim 3] 

Said radical installation way is membrane formation equipment according to claim 1 or 2 

characterized by being formed so that the opening area by the side of a chamber may become small 

rather than the opening area by the side of a plasma production room. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[The contents of amendment] 

[0001] 

[Field of the Invention] 

This invention relates to the membrane formation equipment which forms a metal membrane by 
CVD. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[The contents of amendment] 

[0009] 

This invention is made in view of this situation, and it aims at offering the membrane formation 

equipment which can form the metal membrane of good membraneous quality at a high membrane 

formation rate by CVD, without giving a damage to a processed object. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[The contents of amendment] 

[0010] 

[Means for Solving the Problem] 

The chamber which holds a processed object according to this invention in order to solve the above- 
mentioned technical problem, 

The material gas supply system equipped with the shower head which has the introductory hole 
which is prepared in the upper part of said chamber and introduces material gas into said chamber, 
The plasma production room prepared above said chamber, 

A plasma production means to plasma-ize the gas which impressed electric field to said plasma 
production room, and was introduced into the plasma production room, 

It has the radical installation way which introduces a radical into said chamber alternatively from the 
plasma of said plasma production room, 

The membrane formation equipment characterized by for said radical installation way penetrating 

said shower head, and preparing it from the plasma production room is offered. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Deletion 

[The contents of amendment] 

[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0012 
[Method of Amendment] Modification 
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[The contents of amendment] 

[° 012 ] ^ 1_ U , A+U 

In this case, the structure of having the through tube which penetrates said shower head, and the 

tubed insulating member inserted in that through tube can be used for said radical installation way. 

As for said radical installation way, it is more desirable than the opening area by the side of a plasma 

production room to be formed so that the opening area by the side of a chamber may become small. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Deletion 

[The contents of amendment] 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0014 

[Method of Amendment] Modification 

[The contents of amendment] 

[0014] 

In this invention, since a radical is alternatively introduced into said chamber from the plasma 

formed out of the chamber, while being able to form a metal membrane at a high membrane 

formation rate according to the reaction promotion operation by the radical, a good metal membrane 

can be obtained, without receiving the damage by charged particles, such as ion and an electron. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[The contents of amendment] 

[0015] 

Specifically a plasma production room is prepared separately from said chamber, electric field are 
impressed to a plasma production room, the plasma is formed in it, and a radical is led to a chamber 
from a plasma production room by the radical installation way. In this case, by forming the wall of a 
radical installation way with an insulator, to a charged particle being attracted by the part which 
functions as a counterelectrode of the plasma production interior of a room, and disappearing, a 
neutral radical goes straight on, without being drawn in, and reaches a radical installation way. In 
this case, since the wall of a radical installation way is formed with the insulator, it is introduced into 
a chamber, without a radical disappearing. That is, a radical is alternatively introduced into a 
chamber. 

[Procedure amendment 1 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0037 

[Method of Amendment] Modification 

[The contents of amendment] 

[0037] 

[Effect of the Invention] 

Since a radical is alternatively introduced into said chamber from the plasma formed out of the 
chamber according to this invention as stated above, while being able to form a metal membrane at a 
high membrane formation rate according to the reaction promotion operation by the radical, a good 
metal membrane can be obtained without receiving the damage by charged particles, such as ion and 
an electron. 
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